Speaking to a need for innovative methods in data collection, this study demonstrates the utilization of web-based, automated SMS text messages in survey research in an attempt to cost-effectively reach more diverse samples of citizens, through their cell phones.
Introduction Introduction
Over the past decades, survey research has attempted to evolve alongside changes and advances in technology and interpersonal communication. Generally, survey data is collected using a variety of methods, including face-to-face, mail, telephone, and web surveys. In selecting the appropriate mode of data collection, researchers need to take into consideration time constraints, budgets, and estimate response rates, and across all modes, researchers are faced with many of the same problems -costs are increasing, response rates with traditional methods are dropping, and reaching diverse and representative samples of people using one mode is difficult (Groves 2011) .
At the present time, in terms of communication, there is no doubt that mobile phone technology is exploding and usage becoming prolific; in fact, "the cell phone is the most quickly adopted consumer technology in the history of the world" (Raine 2013, p. 1), and it is reported that 91 percent of all American adults own a cell phone (Raine 2013) . Additionally, of all cell phone owners, 79 percent say they use text messaging on their phones (Pew Research Internet Project 2014) . Of particular interest to survey researchers, some traditionally harder-to-reach populations, such as low-income and minority populations, have been quick to adopt mobile phone technologies, and use text-messaging services a higher rate than others (Smith 2011) . Thus, in this day and age of prevalent mobile phone ownership and texting, exploring text messaging as a means to conduct survey research with a broad range of citizen is judicious.
The aim of this study is to explore whether automated SMS text messages can be used as a primary mode of data collection, and specifically, whether survey takers will respond to a "cold text" to participate in a short survey in a regional setting. We hypothesized that because of the prevalence of cell phone ownership and high rate of text message usage, particularly for traditionally harder-to-reach populations, contacting a sample via text messages may be an effective and less expensive alternative to more conventional data collection methods. While we did expect low response rates due to recipients' unfamiliarity with text-based survey and the potential for it to be seen as an intense personal Steeh et al. (2007) conducted an experiment comparing the response rate of a traditional cold-call phone survey against the treatment condition of sending a text message invite to call in and participate in a survey. He found response rates associated with the text message invite to be lower than the cold call. Three known studies have asked participants to respond to questions via text (Cooke et al. 2003; Johansen and Wedderkopp 2010; Kuntesche and Robert 2009 ), but all respondents were already enrolled as study participants and none received a "cold text." In all cases, study participants were already enrolled in an establish study or were members of an online panel.
Of importance, Cooke et al. (2003) also established reasons for online survey panel participant's refusal to participate in text-message based research, which included the personal relationship that they have with their mobile telephone, the intrusive nature of SMS, the perceived cost of receiving [surveys] and of sending their replies, the volume of SMS spam, the limited in-box storage capacity on mobile phones, and the belief that online surveys are more convenient (Cooke et al. 2003 ).
Given the current landscape, it is clear that there is a substantial interest in utilizing text messages in social science research, and those studies that have employed the technology have seen positive results. However, there is much about using text messages that is presently unknown. In particular, it is unclear how people will respond to a cold text, and how they will participate in a survey conducted exclusively via text. The study described in this paper attempts to address this gap in the literature. 
Research Questions Research Questions
The results are presented below sequentially align with these questions.
Instrument Design Instrument Design
To achieve the goals of this study, the Institute for Survey 
Sample Sample
To administer the survey, the project team acquired a simple random sample of 1,000 mobile numbers associated with the six zip codes that surround the park. Appropriate cell phone number identification was obtained through a sample of the "rate center" 1 bordering the park in Philadelphia to which billing zip codes were then appended.
1. How will people respond to receiving an invitation to participate in a "cold text" survey?
2. In what ways will they respond?
3. Who will participate? 4. How long after receiving the survey invitation will they respond? 
Methods of Analysis Methods of Analysis
To answer the designated research questions, several methods of analysis were employed. Data generated from survey responses were merged with the original sample file, and imported into Stata 12 for quantitative analysis, including summary and descriptive statistics. Rates of participation and response, completion status, survey response and the reliability of demographic data were analyzed in this manner.
To better understand text-message recipients' reasons for not A rate center is a geographical area used by a local exchange carrier (LEC) to determine the boundaries for local calling, billing and assigning phone numbers. One-hundred-and-seventy-two people "unsubscribed" from the study. In total, 242 recipients engaged with the text message in some way. Table 1 shows the frequency and percentage of participation and completion.
T As a methodological exploration, this study was not only concerned with response rate, but also with the general response(s) to the survey, and specifically how recipients interacted with the automated texts. A total of 242 individuals responded to the "Recruitment Text" in some way. The initial responses fell into five categories, classified as (1) correct consent (e.g., "YES" or "Yes"); (2) incorrect consent (e.g., "okay," "y"); (3) correct non-consent (e.g., "QUIT" or "Quit"), (4) incorrect non-consent (e.g., "No," "OUIT," "WUIT," "not now"); and (5) other/consent intention unclear (e.g., "Call me please," "What is the survey"). As a secondary point of investigation, this study sought to explore how the participants' self-reported data aligned with the sample frame data. Forty-nine percent of zip codes reported by the survey participants matched the zip codes indicated in the sample frame data, while only 32 percent of ages reported by the participants matched the age (+/-1 year). Throughout the survey, individual item response rates ranged from 76 percent to 100 percent. These rates were calculated by dividing the number of people who responded to the question by the number of people who received the question (which was based on responses to previous questions). The survey itself contained questions that fell into three categories; Table 4 shows the average response rates by item category.
T Table 4 Table 5 shows the frequency of non-response reasons.
T Table 5 Responses falling into the first category, such as, "I had no idea who it was from and how my number was selected," indicate a level of skepticism, likely stemming from the fact that receiving a text message invitation to participate in a survey via text is a completely unfamiliar experience for recipients. People reported that when they received the text, they were working, driving, eating or dealing with a medical problem (e.g., in the hospital or on dialysis). Others described that they just had too many other
Because of both time and budget constraints, only 460 numbers were dialed. Analyses indicated that survey completion rates were also related to being familiar with the context (answer to the first question).
Results of a chi-square test (p=0.001) on the tabulation of first question responses and survey completion status indicate that whether or not an individual completed the survey was significantly related to his or her answer to the first question (i.e., whether or not he/she was aware of the Wissahickon Valley Park). As shown in Table 6 , 84 percent of people who were aware of the Wissahickon Park completed the survey, as compared to only 43 percent of those who were not aware. Also of interest, one-third of those who were not aware of the Park unsubscribed from the survey at some point, while no one who was aware of the Park did.
T 
Discussion Discussion
Given the cost-efficiency of web-based SMS platforms (estimated at 1/10th the cost of an RDD phone study), it is worth continuing to explore this work, despite an initially lower than desired response rate. In addition, we also found that minorities and older citizens will participate -which dispels previous concerns indicated in the literature regarding coverage bias of text 
